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A study of the dielectrie ceastant and X-rey
ajagrams of the pelycrystalline systea 1103-8a0 ia re-
lution te the amount of the compemsats showed that Shese
saterials can de brokes down into the rellowviag greups.

ihe first group sre dieleetrics ecloss %o the
already studied Bailoy, the ah.onu} guporuu of whieh .
were diseovered by Vobl and Joldmaall), er these wp
of BalTiyy Lin considersble quamkity. The dielecsris’
stant of these satsrials at resa tempersture and at lew
veliage lies im the reage 130-2000 and 49 greatly do-
pendent en teaperature, Lf the aseunt of HaQ is imsreased
the eurve T vs. s changes frea flat feor ti.e composijiecas
near Bnriga to s suidealy Mgh valwe and shea gradudlly
flassens ® (l‘u;. 3). _ t

A ingresse ia tne amount of T10, ever thes in
the metatitasate Bnnn for materials ia this greup shifte
the sempereture for m ¢ o She high temperatupe side
and smeothes it out. An ineresse in NaQ shifts ton-
pereture for saxiswa ¢ 16 the low Semperagure side §ad al-
5o amoothes is. The carystal atrussure of all dielghtiries
Aa shis groupy as showm l~ra; pletures ap- -rexinatsds sere
or less tnat of FPerovskise.,

In vhe sesend greuwp ure dislaciries, mear tne
sempositioa a0 - 4Ti0p that 1is %0 bariwm Vetrutitamase;
the dieledtric eonstant of these materials lies ia she
range frea 29 so 350 and is ocaly -ngmxl dependent ea Y.
the sr srut «re ¢o-officliens of She dielectiric constant
(Tks ﬁ £908% byeugh 30T¢ Tor ¢ Rear 373 darium jsesra-

sisanate has a very small zg‘x ve (Ths) teaperature eo-
effisient (apprex. +10 * } “C) and s noar )3). i-ray
ARAlysis s:.ows thal the sryssal strueture of barius Sebra~

titanate differs both frem Perovskite and alse frem Rusile,

thag i{s, barium tetratitanate i3 a special shemicel cen-
pound esven in 1i%s crystsl strusture. '

In she third grewp are dielsctries wish low By .
coatent. The disleeuris constamy wy dopendent on
frequeacy. At low frequeasies ( sycles) i\ 18



la (up o 1000 - re Curve O, Fig. 2), as lL’h fre~
u:=:y 7!-10 megasycles) 1% is mush less (abeus 100). s vs.
’uh off with tempereature at h frequeacies, at lew fre
Quencies it imereases sharply, o meshanism of she di-
electric pelarisssiea in materials is prtlctpcllx.:t

& new siarscter and appareatly is similar te a relaxatism.
I-rays shew that the structure ef this dieleetrie grewp is

r 3o the structure of Rusile.

4 The fourth greuwp are dfelectries wish high ceaseat
of BalO and are sheamiecally unstable amd decompese on stand-

ing. The dielectrie cemssant of t.ese lies ia the reange
10 vo 30.

These basie aspests first established im 1945, (2)
sade it possible to sarry out work im varieus directieams.

A study of the dielestrie 10ss im barium tetratitanase and
she serresponding techaical manufaeture of these dielessrics
lead to the ereatien of aew ceramie coandenser -atort;i‘ '
(tetrabarium) wish very lew Tks (frem +10 te +3)0 - ),
iacrsased dielectrie coastany (s = 28), wish low leas angle
at high frequeamcy, slightly depeandeac oa T, up %0 high T
(Fig. 3), indepeadent of freyueacy for a auffieiemtly wide

frequency range, (Fig. &) and slse wish high volume resis-
tanee (1 50'- .

Since conplott,i our work, there has been published
in the U,u.A. a paper in which anmalogous properties eof
bariwm tetratitanate are described.
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Fig. 1 - De of dielectiris censtast of the syssea
hy uouuuus.:hco,umunmu
0°C ;1 « £ = 50 eyeles £ =30 V/ma

i Ny

o ' 12 - £ » 3 magacyeles & =2V/ma.

Fig. 2 - Depoadence of ¢ oa temperature for the system
T402-8a0 st £ = 50 eyeles and & = 30 V/mm
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Fig. 3 -~ Dependence of tan jon T for varieuws asies fer
m"mxa-x-}-mu froque
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